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Abstract of JP2004026732 

PROBLEM TO BE SOLVED: To obtain 
a highly heat-resistant new compound 
having high noncrystallinity and high 
positive hole transport ability, and to 
provide an organic electroluminescent 
device using the compound, drivable 
at low voltages, having high drive 
stability/heat resistance, and showing 
stable luminescent properties. 
SOLUTION: An asymmetric 1 ,4- 
phenylenediamine derivative as the 
new compound is represented by 
formula(l)[ wherein, 

Ar<SP>1</SP>and Ar<SP>2</SP>are 
each a (substituted) aromatic 
hydrocarbon group or aromatic 
heterocyclic group, totaling >=10 in the 
number of carbon atoms, wherein the 
substituent(s) are one or more groups 
selected from alkyl, alkenyl, alkynyl, 
aralkyl, acyl, alkoxycarbonyl, alkoxy, 
aryloxy, amino, aromatic hydrocarbon 
group and aromatic heterocyclic 
group, and these groups may further 
be substituted ]. 
COPYRIGHT: (C)2004,JPO 




(i) 



httD://v3.esDacenetcom/tR5rtdoR?DR=EPODOC&IDX=JP2004026732&F=8 



20oa/m/m 



esp@cenet document view 2/2 ^ — V 

Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2004026732&F=8 



JP 2004-26732 A 2004. 1 . 29 



(i9)B*a86W?CJP) (12) & §3 ft i$ 4k SKA) (lDnwmm^mmn 

$612004-26732 
(P2004-2B732A) 
(43)£WB ¥*1WP1S29B (2004. 1.29) 



fen int CI 7 


F 1 




f-73- K (#^) 




C0 7C 211/55 


3K007 


ro7r 911/fti 

V* V/ / v» £ 1 I/O 1 


C0 7C 211/61 


4HOQ6 


v* w «j rv ii/UQ 


C09K 


11/06 6 9 O 


uacd m/1 a 


HOSB 


33/14 


A 




HOBB 


33/22 


D 






§2»* mx&om 5 O L 23 H) 


(21) tH®§*| 




(7i) max 


000005968 


(22) mHB 


¥J0c14#6J326H (2002. 6. 26) 


















(74) ftSA 


100103997 














(72) ma* 


ASH S — fiB 








W^;i|*«SmWSIEW^EIBI lOOOf 














(72) ?§BJi# 


ttfR &BS 








«'^JI|jR««miflllE'H^HBI lOOOS 














F*-A(# 


•%) 3K007 AB06 AB14 DB03 








4H006 AA01 AB92 



(54) mwvzm #*ri*i, 4-73L-u>^r^>mmi$. Mc^$fflv>fcwii#MSf 



(57) [mm] 

TfH-j&5£ (I) -CIS £ ft 5 1 , 4 - 7 * = U V 5>T 5 ^mmfco 




N- 



Ar 1 



Ar 2 



N 



(I) 



Ar 1 



10 



( — «5t (I) Ar 1 *3,tUtAr 2 tt^-^?4 3S:LT. l^I^t Lt^Tt)±V^S 

S , 7/^=/H, 7->/l'S 1 T = 3r * # = S , T =i 3r g , 

[StR®] & U 20 



(2) 



JP 2004-26732 A 2004. 1. 29 



I si # <o$5ia ] 
I i ] 

lit i ] 

.N<>N (0 
Ar 1 Ar 1 

10 



( - & xt (I) Ar 1 t>it;Ar ! f* * $6 & L T , i^S^tLTV^tfc iv^f 

wa?nt*mmtitcte&&mmmm&zm v , r.ne>fav^-r*b'b-g-w-«*»^i o w ± -e #> 

S x 7/w^- = ;vS v 77^*^2, T v- >v S , 7^3 ^->*;i'*-;i'S, 7/i'3^-/l 1 
icit**)'), *x ib ^ -f ft t . ICIi Jftt^t t iv\ ) 

[ If 2 ] 

-A£5£ (I) |C 43 X . A r 1 t Ar 2 # I /i 5 1 t fe 5 W*S 1 Ef © 7 x = 1/ V -^7 20 

i m*m 3 i 

-SSS; (I) *J V* "C » Ar 1 tAr 2 /45|^-»STfc5lf*3Slf2^ro7^^u>-^T 
[If 4 ] 

P^lw, Iff # 1 »,n L 3 (OV^Tft^-JSlcfE^cD^^ = L- V v? T 5 ^^^E^Sr^tfS^W 
[Iff 5 ] 

7 1 - \s is *? t ? >mm&z^ttm&, m m t & %m t <r> m k. w -r s , if * « 4 ss «t <o m 30 
$1 m # $g >t m ^ „ 

[ f§ 91 p & ft ift W 1 
[0001] 

[38lE<£>JSi-5l£fl?#!lM 

ig ft # *t 1 , 4-7x=l^yv?7?y^#fl: 1 £. U< # *f # 1 , 4-7^-U^v?T5^ 
[ 0 0 0 2 ] 40 

« * . »m^rom#ig)t (el) *f tittt, iiw^roi i-visefb-a-^^^^-e 

&> 5 Z n S , CaS, S r S^t. SI + itfcSM n ^»ft±ISI (Eu, Ce. Tb 
, Sm^) S: K - ^ L t <Z> # - « fH) -C ifc 5 # » ±IEW«i^W!|sf75-e)f^KbfcEL^?-tt 



1) £ flt ^ IM* g (5 0~1 000Hz) . 

2) ^t&mEE^i*^ (~ 2 0 0 V) , 
3 ) 7^*7-fci5Bl, 

4) mmmW)\E}& <o =i * h#^v^ 



50 



JP 2004-26732 A 2004. 1. 29 



[ 0 0 0 3 ] 

u^l, ±iEKuiij£©isfc£0>fc«>, mmmm&m^^tzE L%*<oM&&ftfrtiz> x 

* / y >'OT/i'5=i>A«&ft:*»e>j«a»*JBi:SrKJtfcW*«*»3t*-T-©BH» (Ap p 
1. Phys. Lett. , 5 1 # , 9 1 3 H , 1 9 8 7 f ) tit), ^*(07 

[ 0 0 0 4 ] 

±fleo«/j^#^*t#fcffl^fc*#»#* J f-fc>ffllfc:<b, ^)tS<oWifEf<5:U-C, # y (p- 
7 I ^U>f=I/y) , * y [2-^ h v- - 5 - ( 2 - 3i ^ * ^- dp- ) -1, 

[ 0 0 0 5 ] 

lif ^ TM4 it lift 14 *s + # T* 9 » m j f»^^^* J ^ > ^o-fe'^?a^^>±#f-J; 9 ®SSt-«JBE 
1# tt AS K « BE fflj fc: •> 7 h Lfc 9 , m + mM ft (O m ffi &J ft V ~ - lz £ 9 * A # teT L 

9 s # IS ft g& # ( ^ — * * # y M £ & x* m M ^ tf> £ik » & tt t> *v o B 

[ 0 0 0 6 ] 

:n?>©f£oiiBH:> m m m & m mm w: <d g it X- &> z , ^(Dmrnm^^^itt-im^m 
■m © « jr * k «t a « ± # -c- „ t«^f a sfgo^ a B 9 ft ^i:gstst% 

[ 0 0 0 7 ] 

[ 0 0 0 8 ] 
Ht2] 




CH3 H3C 
(A-1) 



[ 0 0 0 9 ] 
[ft3] 



(4) 



JP 2004-26732 A 2004. 1. 29 




(A-2) 



[0010] 10 

JbtEN, N ' - 7 i — /U- - N , N - 3 - ^f />7i-/l/) -1, 1 ' - 
4, 4 ' - v> T 5 >- ( A - 1 , ISTPDtfftftlS) © T g 11 6 0 tfi) 0 C 2 S»l 
£r *T 1" 5 „ £ fc , TPDtliCC 2^»4l, 1' - f 7i=;U-4, 4' - v? T $ ^ 
f tS5rto4, 4' - t* ^ [N- ( 1 - t7f ' N-7i = ^7^ / ] k'7i=/U ( 
A-2) <D T g fct 9 6 t («^if«iim#^g^W^S«^, OME 9 5- 5 4, 199 5 
¥ ) X* fc 5 „ 
[0011] 

^fr&tf>7f#i£T $ v^-^^^^^fig^ixS^ra^B^WSlllT-fi. $fc> o *f *; J: 
teV^af 9 *<E»fifle©fc; «> li: » fl K ± #Mc J: 0 IS fi fb L- *) » iEILftlIt%3tiro2l 

tt, »KK»«ffiasK<^a^^^^as^tu, s & ft k « k m * ifo w {£ t k -o * a* s . 

[0012] 

£fe(c:. 1, 1* - f7x=;U-4, 4' -^TSVfl-ttSr^ri-Stt-WJCJt^-CMv^ITL 
# 1ft 56 £ ft T V> 3 (WO95/09 147) # , r^T-^J^^ftT^Sfc-g-^fit-^TC 

[0013] 30 

> # f *{fc 4fc <D to 9 JC ffi # f £ * & « J1L m ft & W IE TL & 21 » t LT« 
^•StS^kfTtoftTfci?. #J # y if = # /w< ^ - A- (tt?-ffif«ifim3££»&iff8F%ft 

OME90-38. 1 990¥),#y->7^(Appl. Phys. Lett., 
5 9 2 7 6 0 H\ 199 1^) % ^ !J 7 t ^ 7 r f V ( % 4 2 HI M ft =f- ¥ ^ ¥ ft * £ 

„ I-8-07fit)!l-8-08 > 1 9 9 3 f ) *^S§$jlt^5, U L , # y tr — 
A- # /W y — /HI 2 0 0 "C <t iii T g £ -f 5 t <T> <D jE TL CO h 7 !?7'$lO^Ij:fc9i 
A fi <£ < , ^y>-7>-tt7t^Mt:^^j;(9reilj#^^ s ^cS>tM<, *y7t^7rf vii 
4 * > it^T- y > * < t¥3feco^ mm i>T 5 > £ ^ <* 1# 14 13 L- T & ^ 0 

[0014] 

^#S5i 7 T$XjL-&#5^3Ky*-^^-h J ^^y^^/V'^^T^yu— KtC3 40 
0~80a*%^SS:$-erfcETL«ii^et^ft$ixTV^-5/JS(Jpn. J. Appl. Ph 
ys. s 3 1 # , L960H, 1 9 9 2 f) , <S^f ft^iiJ5 "Jli i: L T f ffl L T T g 

o 

[0015] 

COipir. Id *3 ^ T fct . Wl$«lf §§ftHt^- ft; |C ft I* r . ifroiittst/i 

1ft I* ifr K ± # ft Pn^ « £ IS £ T ^ 5 W # |g X ifc -5 „ 

*"i«m#^)t*f^itfSitfe7jsefe»$tt-rx i*i?ttiST$f ? x * ~> ? y , is 

^■m. J * •? ^ -i <D /< y ? =7 << Y <D ft t Lt »i * # & N ■ "0 9 » 7 *7 v h ■>< 

^/l"f-<X7 , U"f^©S*iftLtt)SSt<^^#ttffc5. #(C*«ffl«7r:^C0 50 



(5) 



JP 2004-26732 A 2004. 1 . 29 



j£ m £ % x. -5 ± x- it m m -e & 5 . 

[0016] 

[ 3§ # ft? & L J; ? ttSII] 

« £E IK ft # W t£ T* , i^fatciJ^Tt^^^^^^ttSr^t^T'^^W^W^fg^^T-^*^ 
U»5ff«*»#l. 4-7i=uy>'7^yilf*:i > CI # *f ffc 1 , 4 - 7 ^ - U > 

[0017] 

[HlHSr^^i-^/cfeO^S] 

#3§9!<£>#*f$*i, 4-7^ = u->-v 5 7'5^^#^tt. T IE - j& 5£ (I) t-t$tv5^i: io 
t i- 5 „ 

[0018] 
I it 4 ] 



(I) 




20 

[0019] 

(-J&5£ (I) Ar 1 fcit/Ar 2 te: # * 57. b T , fi^S 4 f L T T ± V^f 

5. 

Jb IE - jig 5£ (I) X m £ tl 5 1 , 4-7x=wyv?75yK#ftli, -eo^^-fltit^ib^ 

fa K tt ri* # ^ I- Si < , * M IE 14 m & ft L * ^ * A K * R §r # 5 £ t & *J |g X *> 5 „ * fc, 30 

4-7i-l'y-;7?y^ifrll4. 9~5. 3 e VISfflIS4-C 
^Wttf^^v-^^Sr^L. 2» o . Ijg^lt 7 ^* f t > t t © PI ©IS^ Ef f ft 

IS £■ ^ t. 
[ 0 0 2 0 ] 

£ BUS t © BB ic , *8«©7s = uy^7';y«ifl:t^tflift5:t*#li 

[ 0 0 2 1 ] 

40 

#»«©##Wl, 4-7x = i/yj?7 5 yB*flci4itB-*a (I) T- * ^ £ ft £ „ 

— & 5£ (I) |E io V> T , Ar 1 SSitfAr 2 «x.tf 7x=/H s -T 7 *f- ;V 

[0022] 

M»7x=l/>^7^ ^mmfr(Oftmx-frZ&Mfo&(D%)Mk<n&frb, A r 1 IS itfA r 50 



(6) 



JP 2004-26732 A 2004. 1. 29 



2 \z is V Z W: & & h -a £> tz m m & ?> & i\r & 1 0 £i ± T- 3 g ri* £> 5 . 

A r 1 *3 <fc U< A r 2 <D , # # & ffc * * * R / 3^ # * Se « * 91 # *T 3 « Ife £ Ht 
„ ft & told ^ ^ S , xf t - ^f ^S, ->?n/sdr.>^i§©g|| t i~i o 

<£» T /u 3r /U S ; K*~sl'g;%£<Dmm%Z2~l l W7;l"^ = /uS ; xf^^S^Wgilc 2 ~ 
1 1 <DT — /US ; -Ov J /wS^roj^^^c7~2 1 077;^^S ; T^^-^&^COm 
iS2~i 1 ©7->^i ; ^ h 3- # /U # — /US, x K->i//U!t?^/USf ©i^lt2~ 
1 l©7yva^r->*;l'*'x/vs ; > h S , x F ->S^ro^gS 1 ~ 1 0 <D T /U =• 
•> S ; 7^ydrv-S^t75^^|g:6~2 0 <£> T JJ — /U S ; -^xf/U7^ / S . -< V 

7° n f *7 5 7 S , >f /Hf /P7 5 ;Sf 0^^|[2~ 2 0 W-;7;U*;V7 5 / I ; ^ 
f^7i=^7 5; yS^ir*C0^^^7~3 0 ©7/1-^^7 V — fVT 5 7 g ; i^7ix^7 10 
5 7 S , i?M)^7SyS, 7i=/^7fyl'7^lii'©K$|[l 2~3 0©-^7!) 

- /u T 5 7 m ; t7f ;H/j:^w^«t6~2 0©^f l^^ftTk^S ; t°y 
^^S, f xx/H/ <t if©5ifc(46ll©*iSfcli2~3SS^»t&5f f«l*S 

[ 0 0 2 3 ] 

±E©7;i'*;vI, T *r =■ S . 7;K = /i'I, T 7 A- 3r /u S . T v' /v S . T /u- 
*/u#-/us x 7/^^-^S, T V — A" Or * ~> m , T 5 7 g , ^SK^HtTk^fS^iU^ 

t± , # k M is tt fc v a* % #j x. «r t /u ^ /u s , ^ * & m. it tk hi s * if » m if h n z> . 20 

I 0 0 2 4 ] 

— «r ( I ) lc t . A r 1 fcit/A r 2 li^Cfbl^otV^ttAV^^ £9^2* 

* fc , -s- ^ jjj m -c 3 h a X- w *ij t? #> 5 t v> 5 e> « , ^i;t-*>5*is*f* tv\ 

[ 0 0 2 5 ] 

[ 0 0 2 6 ] 
[* 1 ] 




[ 0 0 2 7 ] 
1&2] 




[ 0 0 2 8 1 
I * 3 ] 




[ 0 0 2 9 ] 
[* 4 ] 



(10) 



JP 2004-26732 A 2004. 1. 29 



*1 (o-j^) 



30 


-O 1 










31 












32 


— CH 3 





[ 0 0 3 0 ] 

(1) - « 5fc (I) Cfc^TAr 1 t A r 2 # J* S » tt , T IE - 5£ (B) "? * $ tl 20 

So # ;ix fc - Jt£ s£ (I I I) -c*Sft5*|H]fl:fc, (IV) 
oyvikfetg^jt^rttJ:*), * « 91 <z> # *r # i , 4-7^=u^v?T5^^*«: 

* 5 #f.H5. < - « 5£ (I I) ~ (IV) * , Ar 1 Joi^Ar 2 tt — « (I) IC *S 
a i F) & X fc 5 ) . 

[ 0 0 3 1 ] 

lit 5] 




(B) 



Ac 2 0 /= 



-NHAc 



Ar 1 — X (II) 



30 




Ar 1 W V Ar 



Ar 



Ar' 



(I) 




(III) 



Ar 2 — X (IV) 



[ 0 0 3 2 ] 

(2) — 5£ (I) {Ciol>T, A r 2 # A r 1 t|Bli:»-&ttT1E — ( I ) WipC 

*5*V, T fE — flx (B) X2t £ tl 5 it&Vo £ , - » SC (I I) t'*^5ff«iADy 
tS*S*-frSr.tlw«t»)»e>ix5. ( - » ( I ) fei^ (I I) I 3 , Ar 1 



40 



50 



(11) 



JP 2004-26732 A 2004. 1 . 29 



h: — «t st ( i ) i; lj 5 A r 1 tiiffeS) 
[ 0 0 3 3 ] 
lit 6 ] 




Ar 1 -X(ll) ^ ^ 

A M> N V 

Ar 1 At 1 
6/10 (10 



10 



[ 0 0 3 4 ] 

t © IHJ » WiBUfc**W©7*=.u^^T$ ^M^ttSr^tfJlSr^-rsr i: £ # Si: i: -T 
[ 0 0 3 5 ] 

3893<£>*^*#fS7fcilf^-t4,. ft ^ EI:^ro*^1-PSj£ £ >b tf>T*f4/,ev^ 0 1 1 i y 2 ic 20 

:fc^T. 1 f4X«. 2 3 ttil/<777l, 4 »4 ]E ?L i£ g . 5f4 3§7tJl, 6 f4 

« ^ (Hi j£ Jf , 7tt^ffi^#>6r^^-t- 0 
[ 0 0 3 6 ] 

S * 1 14 , 2J£«^#9*1£, & JR « 

JR?S. 7"7^f y?7^/UA^->- h & if # /8 ^ <b it 5 „ # 1£ # 7 * « # <) ^ * t 

{4>>- h * lv\ s« ic -3- ^ «MB&«rjB?-s»£- t-i4. # v T&izmm-t 

[ 0 0 3 7 ] 

S«l±lc«^®2^^»7t.n5„ »®2f4E7L^^I®4^<OiE?LaAW®tiJ^^ : 7t-t-t> 

V^it&m. U — H£ls-77?ir s &5VM4, #V (3-^^/u^^-7^v) , !) p — 

© * y * !) > ^ , K&m & ft i? \z £ <9 M &t £ ti Z ^ k & ^ B * » ffi/«Cif<o^«t»JK[ 
-7- » 3i?ft«i*if©*e^, *-*y7-7^> igStt<z>&JISB*{t#i$**fc^, X tt ffi £- 
^^$*&£^IM2£fl£/&-t--5^-g-K:i4. ia/j:/^yy-Ii^itl;^i!tJtT, 
S«l±lc^*-f-5*-ffi1cJ;i9ffig-t-5rirt>T'#6o £ P> 1- , littii!^^ T'|g 2 40 
I* /* t" 5 ic»4 , m^*l^±9S«lJblcii;^fi^»BI£M/&U/i'9, S«l.hlc# 
«tt«#^Jg^£^*-r-57Jft1C«fc;5;i<t'bT-#-5 (App 1. Phy s. Le t t 

60 #, 27iiH. i 9 9 2 ^) 0 mm 2 amis itwmffimx'fr z & , m 

a C± t>«^»*fi|sfoail*iiti:-r-5w * t> -hi « -c *> s . 

[ 0 0 3 8 ] 

* tf s 6 0 % ^ _L , & |C 8 0 % _h -c- -5 r «t ri* » £ L ^ . r <£> S 93 tt S: fit -T 5 fc * IC . 
il2©f ^©±ililf 1 0 0 0 n m> jJ*L<f4 5 0 0nmT'fc»9v TPS14il^5n 
m, jJJKttl Onrnt^S. ^SB/l-CJ;V^-^14^^2COJi:$»ifticT'fe>3. j5r S l£ 
4 9 &*T?gfifc LtIS 1 ^Sft^T <fe J; W„ 50 



(12) 



JP 2004-26732 A 2004. 1. 29 



[ 0 0 3 9 ] 

mi\^^-rmf^(om^<Dm^, mm 2 <d ±K»4jE?Li6a&Ji 4 &wtrt e> *x 5 „ ie ?l ^ & « 4 

co«-^l-S*$tt5^^i:b-Ctt, lii 2 ^f>OjE7LaA^)*!45ii5 < , o a A £ tt fc jE 
JL&Wm £ <iit5I t^x-t5«-!|sfT-fc5^t*5f(fF,ti5 0 ^ tf> «> fi 7t > it 
* x > > is /h £ < , ^ffi3t©3tCMLTl^ttii5S< . Lt!i^IE?L^»jS^^:# < . 
£ ^ (c £ # # & ® g£ £ 15 /& ^ 5 ~ <b ^ T- # , h9y^t*5Ttt*i««!iSi»*^ttffi«Hc 
»t lt< iiSS*Sil5. ^oT. 5. 2 e VW7<D^ tVft^fy ->t/Hrt L 

[ 0 0 4 0 ] 

ffi IE — tt 5£ (I) T-*$^5*^SJ<0#^#1, 4-7x=uy-;7^yil«:|j;;tie. 10 
W^#$r + ^(c^fc-rfcfc. #3gej © *T * * # $6 * * ^ K *5 T S7i-l/>i/7; 
yi#ft^i»t5ii7 t Dti 5 £ <D (c 12 (7 <b *x 5 IE ?L & A •• tom& <D % M fcW W 
t LtffiSts: t & l.v^„ 

« T . *!SS07x = l/y^7^ii*«:, IE7L^i^®4<Ofl-^<!:LT^ffl-r5^-^^ 
#J fc |ft 9H f -5 o 
[ 0 0 4 1 ] 

it)ttrfB^^2±(c^fi£$tbS 0 ^ * ffi K t f& 5 fi . *l^(D7x = i/yi;7 

5l"RW<*:*»flEK«#L, £ b tc H j£ D T , E7LO y^lc^fj^WM V^-t 

o»**ft^«t«j»*2±l::ft*u, iifcglt-tt £ v^. y^-M t Ltd, ;«? y # 
Sl#5 o ii%KTt ft -5 <fc 5 ic ffl ^ 5 © ft* # 4 Lv\ 

[ 0 0 4 2 ] 

X^^itfeKTe^^-fsm-a-KW:. *«^©7x = U- ^ T 5 v K # £ ifc ;g L fc /wy 
***I^t^rtlcSt L« ^S2«ryw^^^*fffij$ii:TiaBi-2) < , K£^3gF*3£K£#>' 
7" "C 1 0~ 4 P a i«l^f#aLfci, /uy#Sr*0fRL-C73i=U>'5?T5>fS3|tflcS: 
3§#LLfc|£^£|5§a2jL{;i^«£-ti:5 0 
E7L^iHS4»4, *^|ro7x=uyi;7;yilft?:illro^tf Lt^Tt 30 

[ 0 0 4 3 ] 

<^*0COiE7L^iS^tt-^tLTtt, «x.tf> 1, 1 - \f * ( 4 - - p - h !) ^7 ? y 
7x=;U) ^^u^dr-^V, 4, 4* - fc* ^ [ N - ( 1 - -f- 7 f- /V ) — N — 7x=;U 
T 5 / ] fc* 7 ^ = A- T- ft « £ *l, 5 2iKl03i7; >"«r-&^-2l@^±oa|-a^#S5S735 
^^®^{C«^Lfc^#^T$^ (#|¥ 5 - 2 3 4 6 8 1 f&i) , hy^^rwl^V 
ifVO^^ftc-e^^-^<-^MIIit^Wi-57l : #®5hyT5> ( # S 1* If US 4 , 923, 
774 ■§-) , N, N' - 7 x = ;U - N , N' — t* ^ ( 3 - ^ f ;V7 x = f^^c 40 

= /U - 4 , 4' - T 5 , fU = ;HI^Siv;7 ? 7 S^ftfif Jfe Lfcft^fe , 

v ^mm&m-t z^mm^T > (4#^^4-2 908 5 i#^^) % ^^-^^^s 

X' % & m 3 & T 5. is ~ -y h & m & V tc h <D (#H!¥4-3 0 4 4 6 6-5-4&*) „ *9 — 
^-^HfflH)7^ (#M¥ 4 - 3 0 8 6 8 8 ffi|) , 7^3H/ylf38i7 
5 y^rig Lfctff) (#i¥ 5 - 25473-^<£$ft), h V T $ > ft-g- ^ (#|f 5 - 
2394 5 5-5§-<&$8) „ If^i/f P -;;l-7^ 1^7x=/K N , N, N-M)7x=/I^7 
5 > R S» fle (#BflS|Z6-1 9 7 2-§-4*«) , 7 * S * V > tofe & & T Z & &m * T $. > 
( 4* HI 7 - 1 3 8 5 6 2-5§-<&3S) , -y7577x=/V7xfy HJ-^ygf^ 
7-252474-^^^}) , -> 9 If Wfc * ( * H # WF SS 4, 950, 9 5 0 ^&«) 
. (4fffli)Z6- 4 9 0 7 9-^<&$8) , **7 7 ^>mm>ft (#1¥6 50 
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2 5 6 5 9 2: $B ) ft if /4* # if h tl 5 . £ ft & ©ffc 4fc 11 » t t i ^ L , 

g »C j£ C T 2 «£A±£ ili-a- Lt fflV^T t <fc 
[ 0 0 4 4 ] 

ffl <^ fc g ?6? *fc £ LtiULtfeOtRtro^ftT, ]E7L«SI^4Sr?g^i-5widS-C 
£ 5 „ 

±IEjE7Li^i^g4»CI4, $ P> tT";? i LT, ^ &t <D ft &Xf / 

& js & (#m^4-3 2 0 4 8 4-§-^?6) , ^o^y^y^mmftRrj^^-o-yy 

y (#i¥ 5 - 2 9 5 3 6 U^l) % -7 V-l-ym (ftM¥5-33145 

s m <Dm* §:®&ik& m & . mw.iEKmm^un<om&^M^ 1 o - 3 ~i os 10 

[ 0 0 4 5 ] 

jE7L$§5j£JI4 {cfc(t5*^PJ<07oi = u>-v?T 5 > <£> # ^ * H . ^Stc-^*n5]E7LteiM 
te.ttncom.m'P 5 o fi * % W ± T- £> 5 r £ a* # £ L < , 8 0li%»iTfc5; i tf* J; *) 

3E?L^iSIS4romffO±Pltt, |£ 3 0 0 nm, #£L<lll00nmT'fc'3, TISJIii 
#10nm, »JL<li30nmffc5. rWi9^SPv^3E : ?L^^IS4(4, J* V* fil «: — £1 

[ 0 0 4 6 ] 20 

EI 1 lc ^ 1~ g « j£ cd sit ^ K *5 T . jEA*fli£Ji4<0-hfc:H:«3teS5jiStSttte>*t5. IS 5t S 
5 H , «#^^^P>^^fc«Sra{c*3V^-r^1l7A-ibaA^i^/cm^•t^ffi2a^b^^A^tt 

ro±5ft*#S:»fcU. ■ft***t»*i«r»J«t5ft^fti tttt, 8 - t Kd*-> 

^/yvOT/V^^^A^^ftifcD^ft-fL-g-^ (^|SS 5 9 - 1 9 4 3 9 3 f^S) , 1 

0 - t K n * > *< > y [h] ^ / V yoiflcft^^l (4#M^6-3 2 2 3 6 2-S§-<klj8) % 

tf^^^yA^V-fef^^jgft: 1 - 2 4 5 0 8 7 f 1 2 - 2 2 2 4 8 4 ffi 

Wi) , Ifx^f !)/V7!)-uylffr ( <|$ gj| >p 2 - 2 4 7 2 7 8 $8 ) . ( 2 - t K u 

*->7x^/u) -oy^ry — ^ <n m # it & ®> (i$i¥8-3 1 5 9 s 3 4* ) , n 30 

[ 0 0 4 7 ] 

7^ ^ h tt 3(Sf t U . rtb{C*J-bT*3tfe^^K-7 B i--5rt{l#^)T*fe?) o 0iJx.Jl. 8-fc 
Kb + + y y y©7^5 = !>A^#/j;£*<o$gtMk-g-!|£i£:tf;;*. bttW k Lt, 
n«$tV^^-7^-fe^^^#: (#M^4-3 3 5 0 8 7-^^^) , ^r^-^y K^Ufflc ( 
#08¥5- 70773-5|-<k$B) , 1/ V§ fiS (tiS¥5 - 1 9 8 3 

7 7-5§-4t#) ft i* £ , *xbttm\cttLX o. i~i0ll%K-7f5:ii:J:!), 
[ 0 0 4 8 ] 

K-^fl!fe*i uttt, ^^y^w^fcb^-a^^^fe^iis^ffl-ets. 09 *. rf , # fe % 

( f f,^^, *fifi*fe»tLTB, *^y KyRlft. ? ^ y v ^ •£ 
* # * »f S> H 3 . Kfe»ftfe*£LTtt, ^7i/y, y 5 K>K*fr^*s*if f>ti5„ 

*fe*3tfe^i:L-cfi. DCM»<t^^, s<> s t° ? >mmit. a-y*^mm>&. ^ > 

^^M^ld/SCT, U — -? — m9£,, 8 # , 6 9 4 K , 8 0 3 H . 958^(1980^ 
) ;l^9#, 8 5 1 ( 1 9 8 l¥) lC?iJf ^ il t *3tfii^ ifii 5 > ^*iffl<OK-y 
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[ 0 0 4 9 1 

* tz. MKZm1r%>%m\* . m tft K - v h < * ft * £ 1" ) i*^ Hk**i»&» 

#lft£.Ki.tLTIi,0iJ;Ltf2, 3, 7, 8, 12, 13, 17, 18-^"^^^^ A- -2 
1H, 23H-#;U7^!)yai (I I) ^(D-K/U7-i'll>'iS# (USP 6, 303, 

(WO 00/70655-S§-<£$B) % tf * ( 2 - f i-zUf !) y) l=l£44f©*"*S& 
#1 # (WO 00/57676-^-^^) , fc' * (2 - (2' - *S x. =. A* ) - \f V *J 
-TV) << 9 *S9 A. (7tf/W7t l>t h) ^W^^-ffifir^^^^^lg^ (WO 0 1/ 4 
1 5 1 2 t^S) If t>tl5„ 10 

[ 0 0 5 0 ] 

mx&xmiz&tt bPtw t i,x m*.t£ 4 . 4 • - n , n • - * a- >< s - a* t* 

7 =. ;U ft f <D % ;U s< y — /V-ffii&ft. (WO 00/7 0 6 5 5 -?§- 4* $8 ) „ h U ^ (8-fc 
Ku^V^y y y) 7;K = l)i> (USP 6, 303, 2 3 8 f^S) , 2, 2' , 2 
" - (1, 3, 5 — ^ h V & ) hi)* [l-7i=yV-lH-'<yX^ 

] (Appl. Phys. Lett., 7 8 # , 1 6 2 2 JS . 2001), 
V \?=z** A"<y — A<> (#^2 0 0 1 - 2 5 7 0 7 6-§-^^) 3? /5 s * If <b tt 5 . 
[ 0 0 5 1 ] 

31 ft € 5 <b , tuxfiOIE?LiSi^S4 t0So*Sf«lt5:Hit-n. 

±i*©*ft36ftJl*fcW:*ft35ftJilC:i8V*T % * * hfl-fi-KW-U-C^ftfeSlffeiV/**: 20 
[ 0 0 5 2 ] 

38ft/l5<DBIff<£>_h|5gfi. ii^200nm, L < tt 1 0 O n mtfc 0 , T PS 14 « 3? 1 

Onm, &*L<f4 2 0 nmT t $>5„ 

[ 0 0 5 3 ] 30 

miicTjk-tmi&vm^-izjs^^x. m ft m 5 <n> ± k: « e> n 5 i& « 7 14 % iiisnt^S; 

V^JS »» * L, < , XX S J*, -fy-^n, 7;K=n, 

[ 0 0 5 4 ] 

Ltd, •^i/-^v-^A-ffi-a-r&, v^^->7i>-^ 7/K = !)A 

|g*S70>iB?ff»4i§?jr, Ii2tl«ffc5. 

5. 

[ 0 0 5 5 ] 

* , ii7©^)fei5(l#il;L i F, L i 2 O^WliSI (0. 1 ~ 5 n m ) ^ IS: (7 
Ktt, * J ?-03&*SrlRl±$-&-6WSb**ftt?*>9» ( A p p 1. Phy s 

Lett., 7 0 # , 152H, 1 9 9 7 *f ; IEEE Trans. Elec 

tron. Devices, 4 4 # , 1245H, 1 9 9 7 ) „ 

mtiLXi* <9 . 3g3tJS5tt|^8i7^P 5 om^ftA-«iSI«l«6<!:4:t>1-|gft«I^Srt>*fcL 50 
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tb\Z. «^tfH2*5J:tJtBI3^*-r«K, ii2 tiEILii$l4(DP a lCi1i/':y7rI3 
£ 6£ «t <3 , H3ic »3t«5tlft«7oniUc«^-*i3IS6*K:rt5*if» « ffi S 

m Jl * # 1* S « 3t , -r/£^*>«tB^gtSo^^l^i-5^<>: <b ^ IE T' 5 0 
[ 0 0 5 6 ] 

E!2*Jj;05|ll3{c^i-^- : f-^^ri-S^1l^^5'7rg3H, » @ 2 t lEItffim m 4 <d =* > 9 
9 hSr(6]±$-ar5fc*lcS:itibtt'5o ii/<y 7ri3l:«v»bii5»»tS#Sli«* 
tttLtii, Ii2i©=y?^ h # & < ±& - ft i$ §1 ;« T- # , ffe ft K £ gp , ®t 
/Si Xf U 7 * m & U g. ft m ^ r. tt£i£ if #lcgt^t Utl±3 0 Ot«±, #7 

^etiSILtiii ootaif^5:ti5j?SL^. £ tbizj a-^ittfr V ;i-ft& 10 

[ 0 0 5 7 ] 

f^m^<iy77m3(Dunt it, m * -c* ^ ^ ^ 7 ^ y v^^^^^^n^T^^-fh-g-^i 

(#IB68-2'9 5 8 9 5 H«) » ^ ^ -^U f « h ^ 7 ? V ( # ilfl ¥ 4 - 3 

08688-^^^) . t K?'/V{k^*| 4 - 3 2 0 4 8 3 ffii) . T A« a * 

«&W^#Kv ? 75:>'Rgft:(#M¥4-2 20 9 9 5-{§-^$8) , p - (9-7V M/V 

) -N, N ' -J?-p-H)*7=!lf (ftl¥3-l 1 1 4 8 5 t4iS) , tK^^^^ 

l/Vf— l^^^j^y-p-^^nUVt'-U^ (#|f 4 - 1 4 5 1 9 2 §&S) , V 

T =■ ]) > ( A p p 1 . Phys. Lett. , 6 4 # , 1 2 4 5 1994^#K)^ 

©ttlft^l^, 9 ■ ( 4# IH1 ¥ 8 - 3 1 5 7 3-5§-£r$8) ^ * A & 20 

£-ft^£ » 27a-SY-9, 1 9 9 6 *£) 4!S§$nt^5. 
[ 0 0 5 8 ] 

5, 10, 15, 20-xhy7m=/U-21H, 23H-^/V'7^f>' 

5, 10, 15, 20-7 1 h77i=/l'-21H, 2 3 H - ^^7 ^ V - * ^7 ^ > 3 30 
/^ h (II) 

5, 10, 15, 20-xh77i^/U-2 1H, 2 3 H - 7 ^ V - 7 yffi ( 

I I ) 

5, 10, 15, 20-xh77zt=/U-2 1H, 2 3 H - **7 V- *^7 ^ V I$B 
(II) 

5, 10, 15, 20-xh77oi — /V--2 1H, 2 3 H-#;V7 ^ y-iS^7 
>7 A (IV) Or K 

5, 10, 15, 2 0 - -7" h 7 (4 -f!) ^/P) - 21H, 2 3 H-**7 - 2 9 H 

,31H-7^o->T — ^ 

^(II)7^a->T — V 40 

(I I) 7 * a T =■ ^ 

v^^i/^ d -> 7* — >■ 

» 7 * n •> T = > 

A (II) 4, 4' , 4' ' , 4' ' ' -^h7Tf-*-29H, SlH-T-^ni/T-V- 
ife fc ± IE £L ^(c . IE ?L fiE A • (ft 36 tt 0> ffi # ^ W «Mfc * i:1^5?tt(^ft?rtWt5l 
(#SSfll- 2 5 1 0 6 7 f^» > 2 0 0 0 - 1 5 9 2 2 1 CEt) . 

— 7" L t 'i 5 I (Mfll- 2 8 3 7 5 0 ^&S < #M2000-3 6 3 90-«§-<k$8 x 

4$ M 2 0 0 0 - 1 501 6 8 ^ 4t $g , #M 2 0 0 1 - 2 2 3 O 8 4 f if ) if » 50 
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[ 0 0 5 9 ] 

mm/<*7Tm3i>. mm i^tziEK^mm 4 t mm^^rnxmrnm^t^mx h mm 

m X /£ £ tl 5 m & li £ h K „ ^^y^«6^»«^lf-A3!l3»ife, 7 R 7X-7CVDft££S 

iI^77ri3roKS©±KlJ« i«2O0nm, #£L,<ttlOOnmT*>9, TPS 
lilt 3 n m> 9* l< 11 1 0 nmffcS, 
[ 0 0 6 0 ] 

Ltli, &\Z&ftm 5 OMf&ttft i: VXmtftc 8 - K V xi * >y * J 
!) V©7yK = n^*, * * * ^ T ✓ — /U ft # # (App 1. Phy s. Le t t 
55 #, 1 4 8 9 1, 1 9 8 9 ^1) !l ^ ^ D f /I' (P 

MMA) (D $1 Ha \C ft Wn I. ti t> <D (Appl. Phys. Lett. , 61 % , 

2793H, 1 9 9 2 #) % 7 x t y h n !) y (^|if 5 - 3 3 1 4 5 9 f4;S 

) , 2-t-^^/U-9, 10-N, N -v J ^TyT>-h7=^y>-v ; ^5>-(Phys 
Stat. Sol. (a), 142 #, 489 H , 1 9 9 4 *£) x n S 

* 3t <b # Jl ® £SHt y ^ . niiiftifi, nffl-tu^^agiBflP^iisjf&tbS. 

[0061] 20 

ili60lf ©ilft^ ig 2 0 0 n.ii, »*L<lil0 0nmT-fc'3. TPSttS 
g 5 n m % SiKttlOnmffcS. 

y^j&^fts,, asm, K^itife^fflv^tis. 

i:bTI4, »f K5?7 S ^ft^ft (*B¥6 - 2 6 7 6 5 8 *&|) , ^r^-i?y K > it <fr 
M (4#PJ¥6-3 3 0 0 3 1-^2:38) , •T7? J e>mm# (#M^6-330032 

^r^n) . &m*> v =< > (#»f 6 - 3 2 5 8 7 if&s) s mm V ( # 

M¥ 5 - 3 2 5 8 7 2 t^8) , N - 7 i = * /< i/ — /Pf ^^rf t 5<Ul! (^M^F 30 
8 - 6 0 1 4 4 ^&S) , N - k' - # ^ V - « # (4#Kl¥8-6 0 1 4 5^-<k$& 

) % & if * m X # 5 o 

[ 0 0 6 2 ] 

£©J:$fcft«ffffiJl0>IB!ffa>_hfiRtt, il^lOOnm, #*L.<Ht2nm-efc9, TPS 
«ii^2nm > »*L<«:5nm-efcS. 

&*m*li, m 1 £ tt iS! © « ifi , fiP*>, S*l±fc|ft«7, $8**5, I ?L $£i £ Ji 4 , » 
m2(DM\cffim-tZ>^ki>fI1tiXib'Q, 3z£ L re J: 5 '> ft < it- # 0J 14 <o « 2 

\*m 3 \£7jk \^izffift&mmi$. t temnmiz ^ mm-tz^kh^mxibz> a h k , 0 1 & <,> 
l@ 3. ic*Lfc#iEt^ici, m x is m t & % m t <d m \z a m <r> m * m l x ^ x t & 

[ 0 0 6 3 ] 

m it h ft 5 5(5 -T- , R«i:|*«i&*X-Y-*' h y y ^ ^^tEi $ ^fc*jg» V^f ixlcfc^ 

ft *S > # fg W # *t 1 , 4-7^ = 1^^ isT H fffimttt*. S*fttEfl,aA • i^tt 
Jl lc fi & ffl aj f|g t* fc 5 tf> f , Hl/jrv>LE3Jc*5^5IE7LtS3^ef-(S?>-r, R§ til - 3S % 
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[ 0 0 6 4 ] 

[ n m m i 

m #j i : m^it^fy) i cd 

1) N-Tir^^-N > - 7x^;l/ - 1, 5 >^^^c 

N - 7 x ^ ;P - 1 , 4-^oi^U>^T^>2 2. lg (0. 12mol)£THF40 
mLC»^Lt8»K, F!Jxfyi,7^6mL??fiT, 0ttI*Si2 OmLSrIT 
13 0»5fSJtf: o S/S^T^, ^^rtXCffttl S * , 7k ~C gfc * L fc « . « Z R tt $ 
t5:iC±t), 6fe^7fe25. 4g (0. llmol, JR m 9 3 % ) £r # tf: 0 10 

[ 0 0 6 5 ] 

lit 7 ] 




[ 0 0 6 6 ] 

2) N-Tir^/l'- N, N * - tf J* ( 4 - If 7 m — >rp ) - N ' - 7x^^-1, 4 - 
7 x ^ 1/ y i/ 7 5 

N-TiT^^-N' - 7x^;V - 1, 4-^^^-L/>v>T^^l. 9 2 g (8. 49m 20 
mol) % 4 — 3 — K t' 7 x ^ /l^ 5 . 69g (20. 3mmo 1) . * I) $ A 4 . 

70g (34.0mmol) > ^1.08g (17. OmmoMfCxh^^^U^ 

; i,x^r;H 5m 1 £rin;L. & lit T\ 1 6 O^T'l 0 Rfl S j£ £ -fr fc 0 
£ T & , S^iS(:THF^iOi, * * tt £ » BU .L . iSC^itlSTHF^iffg 
* Lfc«, * / - /v/tK (2/D- m b titcitEk® &mm\c £ v 

Lfco ^(Ott^feS:^ ?7-;Ut*ffiift5^ tCi 0»Hfel9*4. 26g (8. 03 
m m o 1 , IK m 9 5 % ) i* # b *L fc . 

[ 0 0 6 7 ] 

[ it 8 ] 




30 



[ 0 0 6 8 ] 

3) N, N ' - tf ^ (4 - tf ^ m ^ ) -N-7x=:yl/ - 1, 4-7x^uy^7^y(7) 

^ EJt 40 

N - T ir ^ JV - N, N - tf X (4 - if 7i = AO - N ' - 7x^^ - 1 , 4 ~7x 

=. Is > *?T $ > 4 . 26g (8. 0 3mmo 1) , !) >) A 0 . 69g (12 

mmo 1) ^ 7 P u ^ 7 - 2 5mL{:iDx, 8 5 t T 5 l$PflSS * t fc c K Jfc T t£ . ^ 

ttE*«EEB*bte«.. 7K-Ci*^Lft«IL*i. # ^ tifc ifr y ^/ ^ p v h ^ 7 7 ^ 

- iC± 5 JL6fe»*l . 7 6 g (3. 6 1 m m o 1 , Jfc*4 5%) 
[ 0 0 6 9 ] 
Ift9] 
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[ 0 0 7 0 ] 

4) N , N ' — fcT 7. ( 4 - If 7 x = A- ) — N — (9 - 7i + yf ^) - N ' - 7 x - ;P - 10 
1, 4-7x=l/VJ?75^ 

N, N ' - tf ^ (4 - f7x=;U) -N-7x-;V - 1 , 4-7'^=U>'> J T5>-l. 7 
6g (3. 6 1 m m o 1 ) , 9-3-K7itVM'>'l. 43g (4. 69mmo 
1 ) > ®? # U !7 A 0 . 75g (4. 7 m m o 1 ) , ^ 0 . 23g (3. 6mmol 
) ICT hv^^^V^y a — f yvx- -r ^ 7 m 1 £ AO ;t , ^ Iff T\ 1 8 0 "C "C 1 0 

B# Pal S J& £ it <> SJCH7i, SSSI^ o o*^^5r*i, ^ *g #J £ if SU L fc „ 3lg i& K 

DliUlLfc. rcDit®^^^^y-yu-C-gfe?^-r6r<blcj;i9|tfe«&*2. 39g (3. 
5 9 m m o 1 , i& ^ 9 9 % ) 2* # P> *L . 




30 

[ 0 0 7 2 ] 

. 2 0 g?r#ISSKLfct:^ 1 ISfeT^BftO. 51g ()K*4 3 
%) 2* [h] HX £ ;}X fc 0 [HjllXi&WSfa^flfSrfTofc^r^, ^fiii 6 6 4 ffcofc;H>?, 

-NMRaiJ^^jH-SrTlSK^-f-c * » = -tf ttSD S C - 2 o Ci DSili^lf 

$J £ L £ d ^ , Tgfil 1 7 tt*$)ofc 0 14 iSI ^ # iPb « t£ w /c * lc & ffl T* # /«£ ri> o 

5)" «f ^g(AC-l)^rffiVNTSiJSLfcirr^>, 5. HeVtfcofc, 
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mmm 2 

[ 0 0 7 3 ] 

# 7 * & isl \ ±\z 4 > & v j* • * xwit® (i to) mm mm mi: 1 2 0 nmiiif: 

fctf) (-^tTT7^ttS ; If t-AfiEI D °„ ; - FffiSl 5Q/m) §r « ^ <0 7 * h 
U y ^77^S«^*ISl3 : S'f I'^Srl^t 2mmlS?)^ V 7 ■< Zf \Z 9 — = y^Lt 

± <5 * i£ , ^y:7°ntVPT/w^-/Wc±5;@^&ft#wliKT-Sfcfr&, ^^^a-T'f£^$ 

[ 0 0 7 4 ] 10 

^ (C-1) a*¥^^f*4 7 6 00 ; # 7 *U&Wl8L1 8 3 "C ) R Xf 

^ <d (c-i) i:»Li oli%®TEft** (c-2) £ T 12 tf> & ft= T- , ± 12 ^ * — > 
Ml&Ltz I TOS«ll^fy = - h Lfc. 

C-1 1 3 [ m g / m 1 ] 

C-2 1 . 3 [ m g / m 1 ] 

^^t@6S 1500 [rpm] 

* fc° HI «s ffl 3 0 [ # ] 

100t-l. 5h 20 

[ 0 0 7 5 ] 
litl 1 ] 




30 



(C-1) 



[ 0 0 7 6 ] 
lit 1 2 ] 




40 



(C-2) 



[ 0 0 7 7 ] 

±120*t^=>- H;i 19 4 5 nm©fil©S)-4Igft^tt5IS^y7 7i 3 £ 

& K , |i/<y7 7l3^i*/SKLfclSl ^ISIf^irtl^f Lfc, Jb 12 3£ g tf> 
a#«t*»EI«5#>^ , tCj:!JtToyt«, girtOX^S^2Xl 0" 6 To r r (fa 2 . 50 
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7xio~ 4 Pa) ic /£ & & x-mttmrn h 7 v y* zffi ^tzmfcwiitf >- * m\,^ x 

[ 0 0 7 8 ] 

rro^ttrtirlfig^^fc-fe7 5 y ? /w y # iz m * it -Bt m 1 SrAtb. A- !X tf> B <7? * >- * 
^^t-^-T-*Df^LT^*^tfofc 0 ^^^COK?g^{il. 3X10 _6 Torr (fa 
1. 7 XI 0" 4 P a) T\ Iflg 0. 10~0. 2 8nm/S>(^i$0. 21nm 
/ S> ) T- K ff 4 0 n mCOiEK&imm 4 £ Bl L 0 

3l$n#, $83feJf5<£>*t**<kL-C. WTWiilS; (D-l) fciO 5 (D-2) |C*t7/K 
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